Two nonallelic, autosomal recessive mutations in mice are characterized by pituitary defects leading to severe dwarfism. Mice homozygous for the Snell (dw) and Ames (df) dwarf mutations are indistinguishable from heterozygotes at birth, but adult homozygous animals are about one-third normal size. Both mutants are characterized by diminished anterior pituitary function. Growth hormone (GH), prolactin (PRL), and thyroid stimulating hormone (TSH) are not detectable, nor are their corresponding cell types, somatotrophs, lactotrophs, and thyrotrophs (Bartke, 1964 (Bartke, ,1979 Roux et al., 1982; Cheng et al., 1983) . The lack of detectable PRL and GH at any time during development indicates that both mutations result in a failure to initiate synthesis of these hormones and suggests that these mutants provide models of blocked differentiation (Slabaugh et al., 1982) .
A transcription factor that is normally found in the three cell types that are absent from both dwarf mutants has been isolated. This transcription factor, called Pit-l or GHF-1, was cloned on the basis of specific binding to the promoters of the GH and PRL genes and the PRL enhancer . It is not clear whether Pit-l is involved in transcriptional activation of the 6 subunit of TSH, but it is found in some thyrotrophs (Ingraham et aZ., 1988; Alexander et al., 1989) . The factor is an excellent candidate for one of the dwarf lesions because it is specific to the three cell types affected in the df and dw dwarfs, and it is known to be a transcription factor for two of the three missing hormones.
A mouse Pit-l cDNA clone was prepared by reverse transcription of pituitary mRNA followed bypolymerase chain reaction (PCR) amplification (Krug and Berger, 1987; Saiki et al., 1988) . Poly(A)+mRNA was prepared from pituitaries of C57BL/6J X SJL/J F2 mice, and oligo(dT)-primed synthesis of cDNA using reverse transcriptase was performed. Oligonucleotides for PCR were synthesized on the basis of the rat Pit-l nucleotide sequence (Ingraham et al., 1988) The dw mutation has arisen twice. The first isolation occurred in silver mice in 1929 and is carried in the inbred DW/J strain (Snell, 1929 restriction enzymes tested, indicating that the dwJ allele of the Pit-l gene is rearranged (Fig. 2) acids 47-100 and 205-269, respectively, were performed to verify that the lesion is within the Pit-l gene (not shown). The 5'probe hybridized to the dwJspecific bands in several instances (PuuII, P&I, and HincII digests), indicating that the lesion encompasses the 5' portion of the gene. In contrast, the 3' probe hybridized only to bands common to the mutant and wild-type alleles. The band specific for the mutant allele in the HindIII digest (Fig. 2 ) did not hybridize with either probe, suggesting that the dwJ lesion is within the Pit-1 gene. The different patterns of hybridization in DW/J and C3H/HeJ-dw J dwarfs suggest that different molecular events disrupted Pit-l function in the two dw alleles. We cannot rule out the possibility of a complex lesion in C3H/HeJ-dwJ which encompasses Pit-I as well as a neighboring gene. However, Pit-l is specific to somatotroph, lactotroph, and thyrotroph cells and its expression is known to be sufficient to activate transcription of the GH and PRL genes in transfection studies (Ingraham et aZ., 1988, Mangalam et aZ., 1989). Thus, the available information about Pit-l function and patterns of expression, together with the molecular and genetic data provided here, strongly suggests that disruption of the Pit-2 gene results in the dwarf phenotype characteristic of the dw mutation. There are precedents for mutations in transcription factor genes that produce mutant phenotypes in mammals (Hughes et al. , 1989) . Pituitary RNA from df/df and dw/dw mice was examined for evidence of Pit-l expression. The extreme hypocellularity of the pituitaries in the mutant mice could be responsible for the lack of detectable expression on Northern blots (not shown). Therefore, a more sensitive PCRbased assay for Pit-l expression was employed (Fig.  3) . Single-stranded cDNA was prepared from pitu- al., 1990 ). The df phenotype is very similar to that of dw mice, suggesting that the df mutation may disrupt a different step in the same developmental pathway. Moreover, the transcription of Pit-l in df/df pituitaries implies that both the df gene product and Pit-l may be required for differentiation of somatotrophs, lactotrophs, and thyrotrophs.
In conclusion, four criteria implicate the Pit-l gene as a candidate for the Snell dwarf mutation: genetic linkage, DNA rearrangement, appropriate expression patterns in wild-type mice, and reduced expression in the mutant. This suggests that the homeobox-containing transcription factor, Pit-l, is critical for differentiation of the three separate cell types lacking in the dwarf. Further analysis of the relationship between df and dw will provide significant insights into pituitary development and the cell specialization process. 
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